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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a formation 
method for a gate electrode of a semiconductor 
device and an etching method for an organic material 
film, with which a superior side-wall protecting effect 
is obtained and counter-base material selectivity and 
etching rate are improved, and in which there is no 
pattern density dependence in the pattern dimension, 
and a method for adjusting dimension of a resist mask 
pattern in which there is no pattern dependency, in 
the semiconductor device in which an organic 
material film is provided on a semiconductor 
. substrate. 

SOLUTION: When a semiconductor device provided 
with at least an organic material film on a 
semiconductor substrate is etched to form a gate 
electrode, or the organic material film is etched, or 
when the dimension of a resist mask pattern is 
adjusted, a process wherein the organic material film 
is etched by using an etching gas atmosphere 
containing oxygen-contained gas, chlorine- contained gas and bromine-contained gas, is 
contained, thereby solving the problem. 

LEGAL STATUS = - ~ " 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



(51)Int.CI. 




>Jx»- \ or/ cr 



(c) 



. BAw; 



CBrv 



o\cr 



http://www19.ipdljpo.gojp/PA1/result/detail/m.../wAAAIJaq9rDA413196355P1.ht 2003/10/20 



<19)H*BHMW (J P) 



(a) aottffdMftn** 

#^2001-196355 
(P2001-196355A) 
(43)^iB B ¥*£13*p 7 /! 19 0 (2001. 7. 19) 



(51) IntCL 1 
H 0 1 L 21/3065 
29/417 
29/78 



F I 

H 0 1 L . 21/302 
29/50 
29/78 



J 4M1 04 
U 5F 0 0 4 
301G 5F040 



S3IEK3R gt*®<DSc8 OL (± 12 H) 



(21)ffiH## 


♦5S2000 - 3328( P2000 - 3328) 


| (71) ffllSA 


000001258 










<22){iiIBB 


¥J£12*P 1 n 12 B (2000. 1. 12) 




^Sl&ffFfp^^K^^UTa 1 Tl 1 #28 














(72)&9i# 










AJS.4» r l 1 «BaKf«9#in'2Ta2#3^ Jll 














(74)ftSA 


100080159 








#s± sea s& (*u«) 











(57) [in] 




(c) 









%^ 


C8r. 








\v\x\ 
BARC 





(d) 



o*.cr 



CCU 



Br* 



XBr. 



* *3R^W#* b Sr^tr^ y^yy-tf xft 
BB« S: ffl ^ r «ne«T«MtfMI<: 2. ^ > iT-T 5 r £ ic J: 

SftfciiMEu> ? * h'<*->0^ft*c#j£^5^ffi£rifr 10 
[fgjfcif 5] HulS^^^^^-V^mtiL^^^^^^ 

y^iiswfetws^, miasm Lfc-^**^*-- 40 

77 b \^tz^.y^>y'\z^ ^XBf&£ixZmtd.4*mtfn 

- vcoiffiffi:* y^> ^Xf£f&GD-+j£ t comfc . 
ffitd.&MLfz'? 7 7 — ^^R^fe^-y^vyx^HiK/) 50 



£f 158 2001-196355 



y^^^^^^xmf&^ti^mm^m^m(oy<^-> 

<n Hute^i y ^ > ^XSf* w+ft <t co^<h SS^ L < ft 5 J: 

yj-^y'x^&mm.&m^Tmfci'i?* v — 

[If^il8] itijfeuv^ h-^^^y<^ — ^^m^L/b-^ 

^](O^Ly^>^m^. Witd.&Ml-fz-^ — XDffi 

^ b zftmb-rsmxiK 7 {ztz®.<o-^*?s<y'—>^-m 
[0001] 

[0 0 0 2] 

^13. 56MHz, 2 7MHzfc^t>|j:60MHz^ 

asiag $ ft ^mtitc^^ Txm.K. zmto-t z zbizx 

WLoo, «3Ly^>^«^»*«ytaX€:lia-r5t> 

[0003] mmmte*y?->?'&nm.*tztiib{zi^ 
^y^>r<nmxmxp>z^nmmmft*m*tz7* v 

&nmxhz> 0 nfz. -xx\ mmmit-rzizb'&^y 

> i/^Off^^$riE?it(C^J^I L001 y ^ > ^-T 6 

[0 0 0 4] 0. 2 5 /i mt«:f-tJ^^60 7^ h y V 7* =7 7 

9tBfc"lKIRi-3!c^*>B ARC (Bottom Anti Reflection C 
oating) £r#jWc:7'c2ir x^^t?ftT^5 0 "cOT'a-fe 



3 



(3) 



ftffl 2001-196355 

4 



<b IzTffi lzmm%k<o®imx*h2> BARC^^ -x -r > ^ 
-T5o BARCili, Tlfi*»bWK*f«rW.iti-6^ <t t 

^-y^^^tlt, &#DX4fco^:yx 5 0 

[0 0 0 5] 10 

x>?\ Mtf±aifcBARCxyfy^Ht, C 
12 -Oz — Ar*-3\ O2 -HBrl/ot^^^ 

[0 0 0 6] i3li, CI2 -O2 -Ar^Dt^^ 
* Ifc^OB AR Cx y ^it^^ft: 

g«^®ff^<7)«0&[g]-e£>£ o BARCx^fy^ 
XS«c*5V^rWt, $fc5x 7 fy/iffe5KS7^ 20 

3 (b) (DX0\C ^Jj&CO^yJ-^ytm&tteZtl 
*U C D (CriticalDimension • • • 1 o s s 

m&&>Z>o Lri>U wixri^iSrSiriSlc, m 3 (a) 
ICTni" J; 9 Id, CD ga i nriSH^Kfrofc 0 , Uv 5 30 

«*» ^r^l^^^i-o ^x 

[0 0 0 7] £fc, C I 2 -O2 -A r ^^air^^^ 
$r^t6^, O2 liCO^COz CDJ£T\ C I 2 I i 

— CD I o s s y*s<-<x 

»tt«ciB»»S:&tf-r. &&<o;tf*#[am-m, c + 2 

C i 2 -CC 1 4 <7)^(.cJ:otM$nfcCC 1 4 £ 
«fei»«tttte< (cS^^fM^t so 



[0 0081 if:, CCI4 ££ricLTft)ig<OifcIS<D*: 

^^jc.y^-v^-f 5<ox-*>ixii\ CI2 tOz tcottm 
tz, ^-/<-x^f-y^i^<UT, 

[0 0 0 9] — O2 — HB r ^(CioV^Tfi, HBr 

'/^tascD iossM^m^\ 02 

tHB r(7>igttit^««^»<, O2 rtS#rt*LWM'<* 
-Vte$89, HB r *S*ltiXftCaE^ — >^Wt*5wt«C 

O2 iHBr(DiH4itt»l, **C*a*ttJgT* 
xy^y^t5I<hliii^5o Zcofztb. BARC 

F^^)ffl»x 7 f>^:, CI2 -02 
-Ar^, O2 -HBr^^V^, BM* 

[0010] mtd.&&<nmmizm£xtj:zti 
m^\^^±^hwz^y^^i/u—h<D^±^m^ 

b<oT-£>£ 0 
[001 1 ] 

f^^t^CtlCj;^ CBrx $r^^-tt. :WC B 
iciltfll* it 5 ^ <t <c J: 9 ±EBSJB*W*-C* ZztttfL 
[0 0 12] B|J^, ^ 

&m t mmmm t mm tt>mmt$titz *mt*&m± 



5 



(4) 



$f?M 2001-196355 

6 



[0 0 14] £fc. *«Mrot«tt»Roxy^>^* 

siii, iftfe-^^*— is*-**? t lt, 

[0 0 15] ~~T\ (WEaty^V^xa*^ 

xmiftco^tSri:, iWEm£Lfc^**^* — 
fc L^^y^>^jcJ:or»fiR$ixSHftE*«*r»JRo 
— ^(7>«iE^y^^^xa»(0-+jSfe<5:<ogds, HUE 30 

[0 0 I 6] HufSmiCLfc-^^^/N'^ — >0 rijE 

«»»B!w^< ^ - v^flfrfsoi '5, ^ y^ifiSo-tiSfe <t <7) 

* — >co mifsx; y > ^xm^co^t^ <t <om t l < 

ftS<fc3lc, mE^-yf->^^^#H*coefrE*9j5^# 
[00 1 7] &&W<DUis* \.-? — 

■7^^/^-y^Mt5IS«b, ^Jfisfl so 



&fflv*Tii9Euv/* h-7^^/^-y^SMl:x 7 f 
(00 18] "if, fltlE isi?* b^*?s<? — >l)m 

[0019] 

[0020] *-r, *^^*cjo^r^mw^^D-fe^-e 

H^^rffi V ^x y ^ > 5 ^ d -tr ^ icov ^Tift^-T 
5 a 

[0 0 2 1 ] 

^3SBO«WSr»Wi-S« IS 1 lc*JV*-c, j»»ffi 00 

^cm^i oicw<i»«*i 4a*s«*ix % ^cm^i o^ 

tt^y^>^«rStt6«« (^^) 1 8^i<il^ 
2 0#aS:<t<bia-C^5o ^i^gli. v^Fpyi 21: 

«toT5B^S4x5«»^tiSf^ffltc:J:o-ctt«*i 0F^ 
ic^S^ , 7X-^^^^^-tJ: > «i^2 0±ld^fc 
S«i 8il:iWL, ^x^^V^^fT? t>c7>T*^6« ft 

A^t 4 ty^nyha — /U-T ^ fc i6 {C R F /<4 T * ^fp 

[0 0 2 2] mfel 8J± X 2 <£ «9 ttgi£ 

^2 4a ICJ: O^^l 0^CO^t?2 0 Jild&iH^ 

7X^co^^S^^ti^-^c^(C^^^7tir>^2 6 
Mil 0O«ISBifi«JCR»tibn-CV^5 w ^^^> 

i^<bn5 0 ftib\ S 1 2iiif-^r^ 3 

4a, 3 4b«W>m5 0 t-*al/^3 2 

li, ^x/nxt- ^iajg^r+ 5 or — 5 o^o^ig-e 

iMy/34a, 34b|J, ^-^f^yy (TM 



(5) 



2001-196355 



K m m w x m m s it 5 i> <o x &> z> a 
[0 0 2 3 j ^^icfc^r, ¥&t£&&±.\z<£mtt& 

si2^#03L^^^^0^-r5 o H211 ^^icfc 

(b) te, B ARCx^fy^^g^u-e^^ 

(c) tt, & ARC^v^-^ytm-f L,tzi/-r* Vx-y 

^>?&f<Dmmwmmx~&><). (d> j.;, 

[0 0 2 4] .^r. 02 (a) (C^J: ^y^^ 
?m$. BARCiCIt tJi^B ARCtC^tLXSiS 

ms 5° <nmm&bOs %fj£<n^m<DisV* h 

<i6i) 



10 



m^rt*b^m^#*Z^ts^y^^y'X*&m%. 
£r£H^T\ h'<? — ^ £ Lt, BA 

RC?:x y fy^5 o (32 (b) lOTti 

CI2 ^^y^ hioctt^B ARC5rx 7 fy^ 
U ^yf>^»CC !x ( x = 1 —4) O^T'J^ 
3?£tfc*£-f5o 0*J;itf, C+2Clz -CCh £t>9 

[0 0 2 5] rcoi h^>B ARC<!:V^ofcW 

««■ £ ^ y ^ > r-t z> d 1 1 c <t 9 tfcia $ n m m 
t. matins r t\*^tzg:m^tfxfrt>m%:£h.z> 

IlticiotCBr, ^3l/*£*lSo ::t\ xl*l 

r^CBrx lk(0\\L^. <PXhCBr4 11, 1 
89. 5t: (latiD)T^^ % ^CO^UC^-TJ: ii 

[0 0 2 6 ] 







(lata) 




Si c 1 4 


5 7. 6T; 




St Br 4 


15 3 *C 




CC \ 4 


7 6. 7*C 




CBr 4 


18 9. 5"C 




Si F 4 


-8 6 x: 




CO 


-19 1. 5<C 




CO, 


-7 8. 51C 




A 1 C 1 3 


182. 7 *C (755mmBfe) 




Ti CI, 


136. 4 x: 



[0 0 2 7] Z<Dtitb^mxn % z<n£?tj:m&v>m 

t>, CBr< liTyyy^^i/yXvlCi^CO 
Brz (M6 4. 5t) izmtTZ* COBr 2 JiK 

9fgftfctta£Wt-6o ±^i:9lCCBrx It 

[0 0 2 8] Z<D£ (C*5t >T l±, t»t 



cBr x mmmz£^xmm&£xfiT*&&ft:m£tiztL 

tic, ^mmm*$£x*Tt&m$i&&$iibzz 
t&xzz> 0 

[0 0 2 9] £fc, *|g^|(CJol^r»i, «§g 6 
40 CBr x ^WiH^tftSSiRiftSR^flS'J^ais/^v 

^*»*WW^iLt, Clz 
^W^X^U-v?^ h t< itS ARC^xyf-y^Lfc 
CC lx tLT, xyfy/^ic^LTV^o t$o 

r. ci 2 m<nmMtt#** h & rn<r>g : m^<&tf* 
i&r+Lte^^y^>y'&m^zzt/>^mxtbz> 0 &\ 



nntmcm< -t^zt^mxh^ 

[00301 ^ifc, l"^* hloXtJB ARC tf&mt<r> 
^TCBrx &&toUtftt LTttCC ! x (OHfrQiSk 

t5BARC«>««3iS*»iC«BISn. ^y*-^!* 

>o^-&tc(ji^L^-+&oB arc^- >&mm-f 

[00 3 i]*t ciz ^b*j«$ix5*a*^^*^ 

fflt>^-T5 0 Hot, =y^>^^#ffl*«cfit«-*--5 
0 2 tClz" ioitftt, ^y^*>^4«fe<c*#3i«* 

^^tlt CI2 oftfcic, HCl»iSttffl-c*5. 

totC x Brz % Br CI. IBr?Mt*t5„ 
[0 0 3 2] ±fSM0>J;5{c, ^HUcffiCT^y 

iE«-ett, w«t«Mre*> s barcicu^ 

*5^T, mflt^A^^-^^r^ B ARCJBlCPR6*V*% 

ti, mmx* Effete, *S5^«tj!effiBr(g-c*>5, 

[0 0 3 3] ^^O^^^^^^D-tr^lCio^T. ± 

[00 3 4] tZ*>X\ (c) 60^^xhjn^^> 

^^rftt, (d) x<— m ^ > 1 flic A 5 (c 

^V^^tC^^iXfcU^^ h^<t(;BARCcO^^ 

^■rswt^as^ixfc. BARC(/)x 7 f 



< 6 > 2001-196355 

10 

[0 0 3 5] a-— ^v^sfrc:*— 

^-/^v^^L-CWaicttffl-c*^. BAR 
<^^^ h^SjltfB ARCIrv^^ £ LtpolySi 

Rxv bZbizmtt^mmny- bmm&j&i$.+z>zb& 

[0 0 3 6] «;ib'^tlt C<7>£9(C, BARC 
h«0^^->?ri5(^^:0^^(0^fer*B AR C^< 

30 ^I^^KD^i y ^> ?\Z£ Z>s<? — >^jfeO|8/hd*?T;biX 

5 tc J: 6 , Tf«fe«'>*»Jiai«SH(DTRR«[^,jN$ 
t\ Hot, ^y^v^SSrliS-rsCttcj; 

h<r>t-t^<<. m&^otTxzmwizmm-tzztfcm 

It^5o 

[0 0 3 7 ] V£#<n b V ^^-v^Xf&mcnmt L X 
tt* ^(1^^55965461 (CP^^ $ n^c «t 9 4 Oz -HB 
r ?k(»*-y1-^?frtbyb 0 L/)-LZ<n&JZ*>\,^X t> . O 

2 -c 1 2 &(ot%&tm&<»m&x\ 

so i*feco«iN^fS«T^5. 



11 

[0 0 3 8 I *S§$nc:fc^T. m y =f- v ?<F>K% t ft 5 
[0 0 3 9] *35^Ji, i^±m.mi,rz^y^>Vy*air 

mz^-t z mte.mm&ftm<ns< 5 x& 

WS i x , T i S i x ^0->y 3>Sr^tf««*ffi-K, 
W\ T i Nx , WN» ?W5:i:«t5 Q 
lft«Wt>1*Jc*||»*4ft< % g&ffcjgk lt{fcSfl:K«*r¥tf 

yfs'ifa)*— ^y^v^fi^r, i/^h/^-y 30 
[00 4 1 ] *«W<Z)(i(Dig«-Cfc5*##ifi 

IBB ARC^y^^WflUcAO*.. G^f^ hCO 

[0 0 4 2] ztz. *ftm<r>z<D<&<Dmmx'frz*mft 
ytf^^m%^m^^xmtd.^^^ 



$#P*1 2001-196355 

12 

■^^ H^^^/<^->-^^r6iic^y^>i/i-5XS^ 

6, Lri>U #lxJi\ m^BARClCttx.T»«tt 
V^a-tr^tCjZS B A R C^s^^y&fTP&Bttft 
Ltc=- y ft? ZtlzX*)^ i^is* x ? s<* 

[0 0 4 3] 

immmi sit. *«w«c*iit5, y— 
'<*—^<D^mmmxm&nmmcm^\,^xMcftftiz& 

bo-l 2^^^M^nfc-^^ ^ ojS (2.45GHz)f2, ^ 

y^YW<) lc»»$4x5. ^m^l 0^i2lCi£g$n 
Ttyuy-f Ka-f/H 612, (0.0875T)«rfl&£U 

£<&*»lcj; DUfST'yXv^Mf^o ft3b\ T£fl 

[0 0 4 4] ^y^->y«cffll*fc-if->:/yUttU K 
(800nm) /BARC (I00nm)/p olySi (220nm) / 
Gate Oxide (5nm) /Si 

11^:, BARClWx.yfy^t, ilffltTttCO 

[0 0 4 5] *-f x 0. 3 5/im£7)-7X^^tr7 
BARCx 7 f-y/^tf 0 Ac 0 - <n t $ <D B A R C ^ y 

=f- > y-ftm^ o ^ r ^ 3 ic ^-r 0 ^y^v^^^^s^ 

HBri, hi5j:t/B ARC^7f>^LTj^ 

A r £ £^A,T-l>6 0 . BARCx-yfy^ 
^TpolySifcCh -Oz -HBr ^X=^y^> 
O2 -HBrlfpolySi (Dsf — /< — ^1 

BARCx. y fy^t-/<-x 7 fy^Sli, 5 0% 
^fi^r^tHL. m--<D*. yT> 7&{*(D3i3LX\ » 



(8) 



20 01-1 96355 



13 



14 



($2) 



[0 0 4 6] 



[0 0 4 7] 



[0 0 4 8] 







#38W 




C I,:0,:Ar 
=1:1:7 


C l,:0,:HBr: Ar 
=1:2:2:7 


(Pa) 


1. 0 


0. 7 


T-f^D&/tr7- (W) 


6 0 0 


6 0 0 


rf/\*7— (W) 


1 5 


3 0 



(13) 



te*>~D$ (3 a) 



ma 



0.015 
0. 022 



mm 



0. 013 
0.014 









(nm/min) 


1 8 0 


3 9 0 


BARCXy^>^3^ 
*U-H£(X) 


±2. 9 


±1.5 


3ES (run/rain) 


1 5 0 


2 6 0 


5££*hHt (X) 


±3. 6 


±1. 4 


BARC/PolySJ 
(-) 


5 0 


3 0 0 


RC/PR SWit(-) 


1. 2 


1. 5 


40 

(3*4) 



0.011 
0.012 



#31 



0.009 
0.014 



[00 4 9]«3A^, ***W(i. BARCx 7 f> so ^U-hiTJUIRtt (B ARC/p o I y S i ig^ 



(9) 



ftf% 2001-196355 



15 

[0 0 5 0] BARCx. y fy^igt'U*>'7h 
0. 2 5 umV>^*?&mmLX7* bT.m&ft'Dtz 



16 



10 



($5) 



tft\ il^Tpol ySi^Clz -0 2 -HB r 7&T~ 
xyf y^L, Oz -HBr ^"Cp o I y S i CO*— 

l 2 5%*>J;u<i 6 0%lc»3£Lfc Q HJ*>, 

IC*tLT 1 2 S^oiocfctf 1 6 0%CDB#f£L ✓ x y 
U ¥^<l*5«tU«Wce>o# (3a) , ^iSjfitco 

7* hiia^w^^fttsfefc, sash, m— 

fir o f£ co « o £ 1 ¥#>H a>MW>ftfl> m fe&m £ ^ L 
[00 5 1 ] 











Cl,:0,:Ar 
=1:1:7 


C 1,:0,:HB r : Ar 
=1:2:2:7 


BE^7 (Pa) 


1. 0 


1. 0 


^?n&W- (W) 


6 0 0 


6 0 0 


(W) 


1 5 


2 0 



[00 5 2] 



<3S6> 



(Mm) 




12 5% 


16 0% 


m& 




m& 


mm 


m& 






0. 266 


0.264 


0.217 


0. 209 


0.200 


0.200 


fcfSOi* (3 a) 


0.014 


0.011 


0.004 


0. 007 


0.007 


0.009 


«4>s (¥^) 






0. 049 


0. 055 


0.066 


0.064 



[0 0 5 3] 



50 



(10) 



$*fS] 2001-196355 



17 



18 



(S7) 



(urn) 


1 60X 


fltfit 


&M 


tffco# (3 a) 


0.020 
0.072 


0.018 
0.054 



[0054] me^h. *—'<—^??->?mm?tz> 

—'<—^y^>ytLX1$t<Zk&fri>^lz 9 ^6 
^>r- * rt* "b x; ^ > ^fi-fe? o less i? 3 2§/J>& 

0. 0 I fi mmLm%iffit&lbX'h£\,^Zt 

[0 0 5 5] ^6*><b. ^^(Ci5^T. y< 

iiiatfiJCDj; 0 5 ^ m£l±.$®b-£Z > m&X 

5o Jf2fi££ix7cB ARC'** — ><7^J^il£4^ x. y ^ 
[0 0 5 6] J^i:, *««OX3,fv^tco^r# 



n o z. t b*fmx2bz> 0 r >tr<ntkifrt 

zt&simxtbz,, 

[0 0 5 7] 

— hcDfa±$rigG£U ^o, J$^ — — :/<!: 

©coy- K««»rt**fcj:oc#«*r»Btoa:y^v^ 

[Ell] **Wlc*5V^r. ^vT-^nc&zmZiizy 

[H2] *«WHcisv^T, *W*»R±«c*«w»Bt 

S«^rE&iltB&ia-CA)9. (a) tt, ^^-^ittjcQEr® 
«II&H-C*>9, (b) BARCxyf-y^tO»fffi 
«ISI2-e*>0, (c) tt, BARCxyfy^STL 

^c^-^x h3iy^v^B#<o»fffi«iisia-e*>9, (d) 

[IH3] Clz -Oz -Ar^ynt^^^^L 

^*t^«B&EIT-fe*) , (a) fi, x«'<>tt 
*^ % »*<^«»I2-Cfe9, (b) S^W7^®E 

[^-§-60^] 
1 o fam'g 

12 -7^4d> 
1 4 
40 16 

1 8 

2 0 
2 2 
2 4a 



,24b 



2 6 ^Tfe^Tt-e-^ 

3 2 If— U— ^ 

3 4a, 34b mm^>^ 



(11) 



ftffl 2001-1 96355 



[mi] [iU2 ] 




(12) 



2001-196355 




1 i 1 i I I I i 




✓"J\ /JV /[\ 




7n> h-<— i?4>flt« 

Ff — 4M104 BB01 BB18 BB25 BB28 BB30 

BB33 CC05 DD65 DD67 GG08 
CG14 HH14 

5F004 AA01 BA15 BB14 BB18 BB25 
BB26 CA04 CB02 DAOO DA04 
DA26 DBOO EA22 EB02 

5F040 EC04 FC21 FC22 



